XRD data for LiCoO 2 , Li 2 MnO 3 , LiNi 0.5 Mn 1.5 O 4 and LiNbO 3 , are shown in Fig. S1. The LiCoO 2 thin film sample was measured while attached to its substrate and was observed to be strongly oriented in the c direction. The other three samples were crushed and analysed as powders, again showing good crystallinity.
Evaluation of crystallinity by X-ray diffraction (XRD)
The crystallinity of each of our samples was confirmed by XRD. Data for LiFePO 4 4 Li 0.33 La 0.56 TiO 3 5 and Li 0.14 La 0.29 NbO 3 6 have already been published elsewhere . as well as the energy resolution, i.e., the full width half maximum (FWHM) of zero-loss peak (ZLP), is strongly affected by the stability of the electron beam. In our work, the ZLP was aligned by measuring the ZLP just before and after collecting EELS data. Figure S2 shows a typical example of the time-dependence of ZLP positions for a span of 10 minutes; the maximum deviation less than 0.1 eV and standard deviation of 0.03 eV are both small, confirming the stability of the electron microscope. and e g bands as a result of their six-fold coordination environments. We note that these bands are 
